Abstract. The aim of the article was to compare the effectiveness of the selected routing protocols for wireless sensor networks taking into account a number of specific parameters as network troughput, packet error rate and message buffer capacity for different network topologies. The simulation research was conducted in open source OMNeT++ environment. In order to achieve the assumed requirements, four different-sized network topologies were established and AODV and DYMO routing protocols were adapted.
Introduction
Wireless sensor networks (WSN) are communication networks composed of the several autonomous devices that use sensors to monitor physical or environmental conditions, such as temperature, vibration, pressure, stress, etc [1] . WSN network nodes are equipped with sensors, microprocessors and transmitting and receiving devices with short range transmit power that exchange values of measured parameters. The nodes create a global knowledge base of the examined parameters in monitored area.
The user has an access to the database through one or more nodes constituting the network gateways.
Most of the problems associated with the implementation of services operating in the wireless sensor networks coincides with the challenges of all the ad hoc network.
In the case of WSN networks, the energy consumption reduction by nodes becomes a priority. Devices that are members of WSN are up to miniaturized, resulting in relatively low battery capacity. Requirements for these networks relate to long lifetime. In most applications, charging or replacing batteries in such devices is impossible.
The efficient use of energy resources available to sensor network nodes is one of the fundamental tasks for network designers [1] . Reduction of the energy consumed by radio communication is an important issue. Efficient routing protocols allow to maintain the lowest energy requirements of nodes and the maximum network throughput.
In some measurement systems nodes can represent autonomous sensors or indicators. Wireless networks can be used to collect sensor data for data processing for a wide range of applications, such as tensor systems, air pollution monitoring, etc. Nodes in these networks generate traffic to be forwarded to some other nodes (unicast) or a group 58 M. Piechowiak, et al.
of nodes (multicast) [2] .
The efficient use of energy resources available to sensor network nodes is one of the fundamental tasks for network designers [3] . 
Routing Protocols
Routing protocols use algorithms and optimization techniques forming the optimal path through the network [10, 11] or minimum distribution tree [12] [13] [14] . Routing protocols for wireless mesh networks can be divided into One of the most popular protocol used for both reactive MANET networks and wireless mesh networks is AODV protocol [4] . The AODV protocol is based on the DSDV protocol [5] and similarly uses the sequence numbers to determine the optimal path of the package. During the de- The most important simulation assumptions according to which both analyzed routing protocols were studied and compared are:
• simulation time,
The time of the simulation is the same for all completed trials. It was defined as 10,000 seconds, according to the authors will allow to collect a fully satisfying amount of data on which the results of the simulation were presented.
• size of the analyzed area, Size of the simulation space bounded by a 600m × 800m rectangle. The area is the same for the vast majority of all simulations. It corresponds to the size of a small housing estate or a separate part of the forest. According to the authors, the results of the simulation tests could be implemented and compared with real conditions.
• number of nodes, Depending on the simulation being performed, the number of nodes inside the network structure is set to 10, 20, 50 and 100. It is worth to add here that based on the observation of the operational work of the actual network and various test configurations [9] , the tested network topology is allowed to consist of less than 200 sensors.
• maximum queue length, By default, the data buffer length is set for 14 packets.
• radio transmission range,
The maximum range for every network node was set to 250m. Such a configuration results from the previously defined operating area of the network. In addition, the value of the maximum transmission range parameter data, it was ensured that the analyzed area of the network structure was completely covered.
Simulation Results
In the first stage of the experiment the relation between protocol bitrate and the number of network nodes was analyzed. The resulting analysis presented on Fig. 1 are based on the average value taken from all wireless nodes that operates within four network topologies with different number of individual sensors. The protocol bitrate is defined as the number of routing messages (packets) at the specified simulation time. Fig. 1 shows that the higher bandwidth (defined as the number of packets sent in the given simulation time) was obtained for the DYMO routing protocol. This figure proves that regardless of the size of the network structure, the final result in each case induces some bias in favor of this protocol, both for a network consisting of 10 and 100 single wireless nodes. Fig. 1 ). In the case of the DYMO protocol, as the number of individual sensors forming the network increases, the packet error rate ratio also increases.
Another analysis carried out to examine the performance characteristics of both discussed routing protocols is the analysis of the buffer capacity of the message. Builtin memory resources in modern microcontrollers allow designers to implement data buffers that are able to hold at the same time more than 1000 individual messages [9] . 
